All chemicals were purchased from Sigma-Aldrich, Fisher or Invitrogen, unless otherwise stated. The plasmids for overexpression of Azotobacter vinelandii (Av) IscU, HscA, HscB, and Grx5 were provided by Dr. Dennis Dean (Virginia Polytechnic Institute and State University). The recombinant plasmid pDB1686 that contains Av grx5 gene with 347 bp fragment was cloned into NdeI-BamHI sites of pET-16b vector for production of Av Grx5 with an N-terminal histidine-tag. The cloning of grx5 gene to pET-16b vector was performed by GenScript USA Inc. and nucleotide sequence was confirmed by DNA sequencing analyses performed by the University of Georgia Genomics Facility. Anaerobic experiments were conducted under argon in a Vacuum Atmospheres glove box at oxygen levels of < 2 ppm. Protein concentrations were determined by the DC protein assay (Bio-Rad), using BSA as a standard. Fe concentrations were determined colorimetrically using bathophenanthroline under reducing conditions, after KMnO 4 /HCl protein digestion. 1 Overexpression and purification of A. vinelandii HscA and HscB: The plasmids pDB 1303 and 1036, which overexpress HscA and HscB, respectively, were transformed into the E.
phenylmethanesulfonyl fluoride (PMSF) (13mg), 10 µg/mL DNase I (Roche), and 10 µg/mL RNase A (Roche) were added. The cells were broken by intermittent sonication for 45 min, and the cell debris was removed by centrifugation at 39700g for 1 hour at 4°C. The cell free extract containing HscA or HscB was loaded onto a 110 mL Q-sepharose column previously equilibrated with Buffer A. Elution was achieved with a 0.0 to 1.0 M NaCl gradient using buffer A. Based on SDS gel analysis, the purest fractions were combined. These pure fractions were dialyzed into 100 mM Tris-HCl, pH 7.8, containing 1mM DTT and 1M ammonium sulfate by ultracentrifugation using YM30 membrane for HscA or YM10 membrane for HscB. The protein was further purified by loading into a 75 ml phenyl sepharose column and eluting with 1.0 to 0.0 M ammonium sulfate gradient using buffer A. The fractions were collected, assessed by the SDS-PAGE analysis, and the purest fractions were combined, concentrated by Amicon ultrafiltration using a YM30 or YM10 membrane and further purified on a size exclusion column Spectroscopic measurements: UV-visible absorption and CD spectra were recorded using a Shimadzu UV-3101PC spectrophotometer and a Jasco J715 spectropolarimeter, respectively. X-band (~ 9.6 GHz) EPR spectra were recorded using a ESP-300D spectrometer (Bruker, Billerica, MA) equipped with an ER-4116 dual mode cavity and an ESR 900 flow cryostat (Oxford Instruments, Concord, MA).
